G enital and labial herpes simplex virus infections are frequently encountered by primary care physicians in the United States. Whereas the diagnosis of this condition is often straightforward, choosing an appropriate drug (eg, acyclovir, valacyclovir hydrochloride, or famciclovir) and dosing regimen can be confusing in view of (1) competing clinical approaches to therapy; (2) evolving dosing schedules based on new research; (3) approved regimens of the Food and Drug Administration that may not match recommendations of the Centers for Disease Control and Prevention or of other experts; and (4) dissimilar regimens for oral and genital infections. The physician must first choose an approach to treatment (ie, intermittent episodic therapy, intermittent suppressive therapy, or chronic suppressive therapy) based on defined clinical characteristics and patient preference. Then, an evidence-based dosing regimen must be selected. In this review, data from all sources are tabulated to provide a handy clinical reference.
Arch Intern Med. 2008; 168(11) : [1137] [1138] [1139] [1140] [1141] [1142] [1143] [1144] Acyclovir, valacyclovir hydrochloride, and famciclovir are the 3 antiviral drugs routinely used to treat symptomatic herpes simplex virus (HSV) infections. Diagnosing HSV infections is usually straightforward in immunocompetent patients, and all the available drugs have an excellent margin of safety because they are converted by viral thymidine kinase to the active drug only inside virally infected cells. Unfortunately, confusion often arises because various dosing regimens are recommended for (1) each of the 3 available drugs; (2) HSV vs herpes zoster; (3) suppressive vs intermittent episodic indications; (4) primary vs secondary infections; (5) oral and genital infections; and (6) evolving treatment strategies approved by the Food and Drug Administration. Following a literature review to document important clinical information about HSV infections, we discuss the data regarding optimal treatment regimens. Three approaches to treatment are described: intermittent episodic therapy (IET), chronic suppressive therapy (CST), and intermittent suppressive therapy (IST). An outbreak of genital or labial herpes is categorized as a primary HSV infection if the patient was seronegative for HSV types 1 and 2 before the episode and as a nonprimary HSV infection if previous infections had occurred. Without acquired immunity, initial primary infections are generally more severe than recurrences. Constitutional symptoms such as fever, chills, fatigue, and muscle aches accompany the disease and last 10 to 14 days. A first episode of genital or oral herpes in a patient already seropositive for HSV is termed a nonprimary initial infection, and these infections tend to be less severe. The disease course after initial infection is variable; some patients have recurrent infections, and others never experience a second episode.
Labial herpes typically results from infection with HSV type 1 and is commonly contracted during childhood or adolescence. In the US, 57% to 80% of adults are seropositive for the virus, with a larger proportion of these people being of lower socioeconomic status. [1] [2] [3] [4] Many people exposed to HSV demonstrate asymptomatic seroconversion. Initial primary episodes, however, can be severe, causing widespread 1-to 2-mm blisters associated with severe discomfort that interferes with eating and drinking to the point of dehydration, last 10 to 14 days, and occur 1 to 26 days after inoculation. 4 Recurrent labial herpes affects roughly one third of the US population, and these patients typically experience 1 to 6 episodes per year. [5] [6] [7] [8] [9] These infections appear at the vermillion border of the lip in about 90% of cases, the palate in 5% of cases, and elsewhere above the chin or on the oral mucosa more rarely (Figure) . Papules on an erythematous base become vesicles within hours and subsequently progress through ulcerated, crusted, and healing stages within 72 to 96 hours. 10, 11 Before skin lesions appear, 60% of patients experience the prodromes tingling, itching, and burning. 11 Genital herpes is most commonly contracted between the ages of 15 and 30 years, coinciding with increased sexual activity in this age group. 12 It affects approximately 22% of the US population, with roughly 38% of symptomatic individuals experiencing 6 or more recurrences per year. 13, 14 Genital herpes can result from infection with either HSV type 2 or type 1, mainly HSV type 2 in this country, which typically causes more recurrent and severe manifestations of disease. 2, 15, 16 Infection of the cervix, often subclinical, is the main site of involvement in women, yet the classic clinical picture is that of painful and disfiguring vaginal and vulvar lesions. 12 Men typically develop lesions on the glans, prepuce, or shaft of the penis. The natural course of disease progression is decreased frequency and severity of recurrences over time. However, roughly a third of patients do not experience this time-dependent regression. 17 Herpes zoster and other blistering diseases can mimic HSV infections. The diagnosis of herpes infections can be confirmed immediately by Tzanck preparation, within hours using immunofluorescence techniques, and within 48 hours using viral culture.
The clinical courses of genital herpes caused by HSV types 1 and 2 are indistinguishable. There is typically a 2-to 21-day incubation period following viral inoculation when randomly distributed vesicles clustered on a red base appear. Tiny papules develop into vesicles, which subsequently ulcerate and crust. 18 Soreness, itching, dysuria, and inguinal or femoral lymphadenopathy may accompany constitutional symptoms, and dysuria is common in women. 18, 19 Untreated eruptions of genital herpes typically last longer than those of the oral variety, with a primary episode enduring for 2 to 4 weeks. Recurrent genital herpes produces localized vesicles on an erythematous base, which persist for 7 to 12 days without treatment. 19, 20 
INTERMITTENT EPISODIC THERAPY
As is the case with most disease processes, HSV infections are commonly treated with the first clinical sign or symptoms. This form of intermittent treatment is termed episodic and focuses on management of isolated, acute episodes of a chronic, clinically silent disease. Although the treatment approaches used for oral and genital HSV infections are more similar than different, randomized controlled trials (RCT) have uniformly studied these infections separately. Therefore, dosage schedules derived from these trials are not identical.
IET in Labial Herpes Simplex
Initial Primary Infections. In moderate and severe cases, antiviral treatment is often recommended for uncomplicated episodes of primary oral herpes in healthy patients ( Table 1) . 6 Oral acyclovir suspension, 15 mg/kg 5 times daily for 1 week, significantly decreased the disease duration and the period of infectivity in children in a small RCT. Median duration of oral lesions was 4 days vs 9 days for the placebo group, and median time to negative viral cultures was 1 day vs 5 days. 21 Valacyclovir hydrochloride, 1 g twice a day for 7 days, and famciclovir, 500 mg twice a day or once a day for 7 days, are also logical regimens, although RCTs have not been performed. 3, 22 Treatment is most effective when initiated promptly. However, early treatment does not appear to diminish recurrences.
Recurrent Infections. The intermittent use of an oral antiviral agent is effective in the treatment of recurrent labial herpes when initiated within 48 hours of an outbreak ( Table 2 ). Randomized controlled trials have shown systemic acyclovir (400 mg 5 times daily for 5 days) decreases healing time and viral shedding and ameliorates symptoms when initiated early. 11, 23 Valacyclovir, the prodrug of acyclovir, provides a 3-to 5-fold increase in bioavailability of acyclovir. 24 Two large RCTs demonstrated that singleday administration of valacyclovir
Grouped vesicopustules are present on the right side of the chin just below the vermillion border 48 hours after the patient first noted tingling and burning at this site. This is the 25th recurrence at this site in 10 years. (2 g given twice in 24 hours) significantly reduces episode duration, time to lesion healing, and time to cessation of pain and discomfort when compared with placebo. A 1-day reduction in lesion duration was documented. Famciclovir, the oral prodrug of penciclovir, offers increased bioavailability as well as a substantially longer half-life compared with acyclovir. In an RCT, famciclovir, given as either a single 1500-mg dose or as two 750-mg doses during a 24-hour period, decreased healing time and provided symptomaticrelief.Timetolesionhealing and normal reepithelialization was 2 days shorter and symptom resolution was 1 day faster when compared with the control group. 10, 25 Intermittent episodic therapy with topical acyclovir and penciclovir creams have been shown to decrease lesion healing time and symptom severity in recurrent labial herpes. 11, 26, 27, [29] [30] [31] [32] Other studies, however, failed to prove acyclovir ointment and cream efficacious. 33, 34 Overall, topical treatments do not appear to be as effective as systemic medications. For instance, famciclovir decreases lesion healing time by 2 days, efficacy that has not been demonstrated with topical therapy. 10, 26, [35] [36] [37] IET in Genital Herpes Simplex Initial Primary Infections. Patients with primary episodes of genital herpes are effectively treated with antiviral drugs when taken within 72 hours of lesion appearance ( Table 3 ). Oral and intravenous acyclovir have been used to shorten the course of primary genital herpes infections for decades. Unlike topical acyclovir, the oral form can prevent new lesion formation and modify accompanying constitutional symptoms, and does not cause local irritation on application. 38 Oral acyclovir is more practical than the intravenous route for immunocompetent patients. 38 Acyclovir (1 g to 1200 mg/d) produces results matching those of higher dosages (4 g/d). Neither regimen appears to affect the frequency or course of future genital herpes recurrences. 39 Head-to-head trials comparing 10-day regimens of oral acyclovir (200 mg 5 times daily) and valacyclovir (1000 mg twice a day) found no statistically significant difference between the 2 in terms of disease outcome measures. 40 However, valacyclovir, when taken once or twice daily, is likely to increase compliance compared with acyclovir, which is taken 5 times a day. 40 Similarly, an RCT comparing the efficacy of 5-and 10-day regimens of several famciclovir dosages (250 mg, 500 mg, or 750 mg 3 times a day for 5 days and 125 mg, 250 mg, or 500 mg 3 times a day for 10 days) with acyclovir (200 mg 5 times a day for 5 or 10 days) in first-episode genital herpes cases found no significant differences between the two drugs. Duration of viral shedding, median time to lesion healing, and time to symptom resolution were comparable between both treatment groups. 42, 43 The 10-day treatment arm of the study demonstrated that higher doses of famciclovir (250 mg and 500 mg) were superior to the 125-mg regimen. The Centers for Disease Control and Prevention has chosen to recommend the 10-day dosing schedule, although the 5 and 10day regimens of famciclovir (250 mg 3 times a day and all 500-mg groups) demonstrated comparable effi-cacy. 42, 43 Famciclovir 3 times a day should enhance compliance when compared with the 5 times daily dosage of acyclovir.
Recurrent Infections. In the 1980s, oral acyclovir (200 mg 5 times daily for 5 days) was found to significantly decrease viral shedding, hasten lesion healing, and decrease the incidence of new lesion formation. 41, 44, 45 It was also associated with a truncated course of pain and discomfort, but had no effect on recurrences. 41, 44 Abbreviated courses using higher dosages of acyclovir, 800 mg twice a day for 5 days and 3 times a day for 2 days, have proven to be as effective as earlier regimens. 46, 47 Moreover, the higher dosage was effective in healing established lesions in men, even when initiated after the prodromal period. 46 Oral valacyclovir (500 mg twice a day for 5 days and 1 g once a day for 5 days) has been shown in placebo-controlled and head-to-head studies to match acyclovir in terms of decreasing episode length, viral shedding, and healing time. 45, 48 The 3-day valacyclovir regimen (500 mg twice a day) was shown to be as effective as 5 days of treatment. 49 Multiple studies have also demonstrated that valacyclovir significantly decreases the duration and severity of pain and discomfort associated with genital herpes episodes. 50 There is conflicting evidence regarding the ability of valacyclovir to abort outbreaks when taken at the onset of symptoms before any lesions are apparent. Data trends and our clinical experience suggest that at least some recurrences can be aborted through this approach. 45, 48, 50 In addition, varying dosages of famciclovir (125 mg, 250 mg, or 500 mg twice a day for 5 days) significantly affect the characteristics mentioned previously. No dosedependent advantages exist between regimens. Therefore, the lowest dosage of 125 mg twice a day is recommended. Viral shedding is decreased by 1 1 ⁄2 days and roughly leads to complete lesion healing 1 day faster than placebo. There is a 50% absolute risk reduction of developing new lesions compared with placebo, and the treatment group enjoyed at least a half-day reduction in lesion-associated pain and discomfort. 51, 52 A single-day, 2-dose regimen demonstrated a 2-day reduction in median time to healing and overall efficacy equal to that of multiple day, lower-dose famciclovir regimens. 14 Table 4 summarizes these data.
The efficacy of topical acyclovir cream used as treatment in primary or recurrent episodes of genital herpes varies between RCTs and overall does not appear to be as reliable as oral acyclovir. [56] [57] [58] Current Centers for Dis-ease Control and Prevention guidelines discourage the use of the topical formulations, stating that they offer "minimal clinical benefit." 59
CHRONIC SUPPRESSIVE THERAPY
Although most patients with HSV infections do not require CST, those with frequent recurrences who experience severe pain or disfigurement, have difficulty swallowing, or experience a protracted disease course are appropriately treated with CST. 8, 9 Of all patients with labial herpes, 5% to 10% experience frequent recurrences (Ն6 per year). Of patients infected with genital herpes, 20% to 50% have symptomatic, recurrent flares. 60 Patients have a median of 4 recurrences the year after a first symptomatic episode and usually enjoy a decline in frequency of outbreaks over time. 61, 62 Recurrences of any frequency can negatively affect a patient's quality of life. Thus, CST is appropriate for patients who are psychologically distressed by their disease. 63 Longterm prophylactic therapy for genital herpes may also be used in an effort to decrease the risk of transmission to uninfected partners. 64, 65 
CST in Recurrent Oral Herpes Simplex
Efficacy of acyclovir and valacyclovir as CST in patients with frequent recurrences of labial herpes has been demonstrated in RCTs. In the early 1990s, trials demonstrated that oral acyclovir (400 mg twice a day) was an effective mode of therapy. At the end of 4 months there was a 41% reduction in the number of patients experiencing labial herpes recurrences, and a 53% decrease in total number of outbreaks when compared with placebo-treated subjects. 8 The efficacy of valacyclovir was first demonstrated in a 4-month trial: valacyclovir prophylaxis (500 mg once a day) resulted in 60% of treatment group patients remaining disease free, compared with 38% of subjects in the placebo group. Mean time to first recurrence was significantly longer in the treatment group (13.1 weeks) compared with the control group (9.6 weeks). 9 In addition, a crossover study comparing valacyclovir given for 6 months as intermittent reactive therapy (two 2-g doses separated by 12 hours) and CST (1 g once daily) showed the chronic suppressive regimen to significantly decrease frequency of recurrences and pain severity scores. 66 No RCTs have been conducted to specifically evaluate the ability of famciclovir to prevent recurrent labial herpes when given chronically ( Table 5 ). The fact that short courses of prophylactic famciclovir (250 mg or 500 mg twice a day for 10 days started 1 day before the procedure) given in special circumstances (ie, facial laser resurfacing) have been shown to prevent recurrent episodes of labial herpes suggests long-term treatment may be efficacious. 67
CST in Genital Herpes Simplex
Acyclovir was the first drug extensively studied and proven to markedly reduce genital herpes recurrences when taken daily for long periods in the immunocompetent population. A small trial in 1984 found that daily acyclovir (200 mg 3 times a day) taken for 125 days significantly decreased the number of genital herpes recurrences. All patients in the placebo group and 25% of subjects in the treatment group experienced at least 1 recurrence during a 4-month period. 68 Studies have focused on efficacy in suppressing recurrences, safety profile, optimal dosage, and the effect on recurrence rates after treatment is discontinued. During the first year of a 6-year multicenter trial, acyclovir (400 mg twice a day) significantly increased the number of patients remaining recurrence free (44% vs 2%) and median time to first outbreak (246 days vs 18 days) compared with placebo. 69 The following years of the trial demonstrated a "gradual and additional improvement" in response to therapy, with about 70% of patients remaining recurrence free during the fifth year of the trial. 62,69-71(p586) Overall, studies suggest that acyclovir given as CST for 1 year allows 43% to 50% of patients to remain recurrence free, with a median time to first recurrence ranging from 246 to 274 days. 69, [72] [73] [74] When control was not achieved at lower doses, most initial nonresponders were controlled with increased doses ranging from 1000 to 1600 mg/d. 62, 75 Unfortunately, once suppressive therapy is discontinued, outbreaks often recur. When discontinued within a year, episodes recur at a frequency comparable to subjects' baselines before chronic prophylactic therapy was initiated. 76 Of note, a prolonged treatment schedule of 5 years was shown in one study to lower recurrence rates relative to previous baseline in about two-thirds of patients. 70 To date, no RCTs have shown significant adverse effects related to prolonged treatment. 62, [68] [69] [70] [71] [72] [73] [74] [76] [77] [78] The first RCT conducted on valacyclovir (500 mg once a day), a large 16- week study, demonstrated a significant reduction in recurrences (69% vs 9.5% recurrence free) and a significant increase in median time to first recurrence (Ͼ112 vs 20 days) in the treatment group compared with the placebo group. 79, 80 Another study evaluating daily singledose regimens (250 mg, 500 mg, and 1 g), 250 mg twice a day, 400 mg twice a day, and placebo found 500 mg once a day, 1 g once a day, 250 mg twice a day, and 400 mg twice a day of similar efficacy with regard to the percentage of patients remaining recurrence free (40%, 48%, 50%, and 49%, respectively) after 1 year. All these regimens were superior to the 250 mg once a day dosage (22% recurrence free) and placebo (5%). 80, 81 More complete suppression was attained in patients with baseline disease activity of less than 10 recurrences per year, with the 500 mg once a day dosage typically sufficient for control. Patients with 10 or more recurrences per year often needed twice-daily dosing or 1 g once a day for adequate control. 80, 81 Famciclovir has also been proven effective as CST for genital herpes, demonstrating best efficacy when taken multiple times per days. A study conducted only in women evaluated multiple famciclovir dosages (125 mg once or twice daily, 250 mg once or twice daily, and 500 mg once a day) and found the famciclovir dosage of 250 mg twice a day to be the most effective regimen in significantly prolonging time to first clinically and virally confirmed recurrence. Oncedaily dosing schedules were less effective or provided no significant benefit. 65 A larger study evaluating 250 mg of famciclovir twice a day demonstrated that 70% of those receiving the drug were recurrence free for 1 year, compared with only 20% of patients in the placebo group. 82 Various regimens of the drug (125 mg 3 times a day, 250 mg 3 times a day, and 250 mg twice a day) significantly increase time to first recurrence and percentage of patients remaining recurrence free for 1 year. Results attained with 250 mg of famciclovir twice a day or 3 times a day have been similar. Thus, the twice-daily dosing schedule has been suggested to provide a "convenient, effective, and well-tolerated regimen." 60(p892) The length of CST has not been defined by the Food and Drug Administration and is patient-and diseasecourse dependent. [70] [71] [72] 78 Suppression for a year or longer is appropriate in many patients with frequent recurrences. Patients with herpesassociated erythema multiforme, 83 eczema herpeticum (Kaposi varicelliform eruption), 84 and herpetic keratitis, 85 and immunocompromised populations, including human immunodeficiency virus-positive individuals, may require indefinite suppressive therapy. 54, [86] [87] [88] Acyclovir resistance occasionally occurs in immunocompromised patients. 88 A recent meta-analysis was performed to elucidate the best CST regimens for genital herpes ( Table 6 ). 61 
Intermittent Suppressive Therapy
When recurrences can be anticipated, IST can be initiated to prevent oral and genital herpes outbreaks. Oral antiviral drugs are used for short periods when known precipitating factors might otherwise trigger reactivation of disease. Anticipatory treatment is also recommended in situations where decreasing viral shedding decreases the likelihood of infecting seronegative individuals with the virus. Common stressors that can initiate herpes recurrences include ultraviolet radiation, [92] [93] [94] [95] physical trauma or surgery, 5,7,96 emotional stress, menstrual cycles, [97] [98] [99] and hormonal factors. Clinical trials with topical (5% cream applied 5 times a day) and systemic (200 mg twice a day) acyclovir regimens have been proven effective in preventing sunlight-induced episodes of recurrent labial herpes. 92, 94, 95 Oral acyclovir and placebo groups experienced similar frequencies of labial herpes recurrences during the first few days of sun exposure. Significant reduction in number of recurrences became evident on the fifth day of treatment in the oral acyclovir group and during the 4-day follow-up period in the topical acyclovir group. 92, 95 Prophylactic treatment has also been shown to significantly decrease recurrence rates of labial herpes in patients undergoing dental procedures. A study of patients prophylactically treated with valacyclovir before dental procedures found that clinical lesions appeared in 11.3% of test group patients and 20.6% of patients receiving a placebo, illustrating a 46% reduction in the number of clinically evident lesions. 7 Intermittent suppressive therapy is also useful in special populations to decrease the risk of virus transmission to noninfected individuals. Although only 5% to 10% of reproductive-age women have a history of genital herpes lesions, 25% to 30% are seropositive for HSV type 2. Roughly 5% to 10% of pregnant women experience a symptomatic herpes infection at some point during pregnancy. If such a recurrence occurs during the peripartum period, espe-cially if the infection is primary, consequences to the fetus can be devastating. These cases are routinely managed with cesarean section, but anticipatory treatment offers a more practical solution. Decision making can be guided with vaginal herpes cultures at regular intervals during the third trimester. Acyclovir initiated at 36 weeks' gestation has significantly reduced the rate of HSV recurrence in several small studies. [100] [101] [102] Trials have also proven valacyclovir effective in significantly decreasing clinical recurrences and asymptomatic viral shedding. 103, 104 Intermittent suppressive therapy can also prevent viral transmission to uninfected athletes competing in wrestling (herpes gladiatorum) and rugby. 105 A 2003 study of prophylactic valacyclovir was conducted at a month-long wrestling camp. Two diagnostically confirmed outbreaks were reported compared with 15 to 20 outbreaks in 2002 and 57 outbreaks in 2001, conferring 78% and 87% decreases in outbreaks, respectively. 106 Dosing recommendations for IST of oral and genital herpes infections have not been published, but it has been our experience that using the same dosing during periods when outbreaks are anticipated as those used in longterm suppressive therapy is quite effective ( Table 5 and Table 6 ). 
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